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(54) METHOD AND APPARATUS FOR ECHO CANCELER AS WELL AS COMMUNICATION 
SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an echo canceler 
method which does not require a dedicated learning period, 
which can follow a change in terms of time in an echo path, 
and whose stability and reliability can be increased. 
SOLUTION: A training signal which is controlled to an 
auditorily sensible level as compared with a received signal is 
generated based on a random number sequence. The training 
signal is superposed on the received signal. A cross- 
correlation computing operation is performed between the 
echo of the received signal which sneaks into the transmission 
side via the echo path and on which the training signal is 
superposed and the generated training signal. Based on the 
cross-correlation computed result, the echo of the received 
signal sneaking into the transmission side is canceled. 
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SfSfi^xn— £^>^/^^|>x:3-^.^r>••fe5:fr 
S^;::i3\,vc N 

u mzhis--y7m^-z%mm^zmsL, mbx 

3wu$^Lt JMISI&Wtc HI 0 3»/U:\ hj IS M/ -x 

y^fiwsssftfciiMasfSfi^xn-^ ime± 

^?t'SfSfi-9-^^x 3 - £ 4f -v y-fe/yf S x 3 -df ^ y-fe 

i^M^tdWWLfc b u-~yym^££ML. lulE 
SI**3S 1 E«»X3-^-r y-fe ?:Jrffi. 

vy^jTSMZtiz bis— —yym^keyr&mm?) 
wv^^^ic u:£ k zmmt-t&mim 1 

*«4 <50 3 feovvffitf* l Jf fB»«xr?-Jf + yfe 

So 

S"JcT)X3-^y-fevT«§^Ll. by- xy^fl-^fc 

^Jfc-owTO-f-^^iiSL-s WlB&x^-^yfe 

ltt*ttO*v*l»'£*r£fcr*- £ <r k £*!rMk-f-£it*JH 
5 lBtt«X3-^^ y-fe9*8j. 

SiJ^xn-^y^T'iJ&^ftS bU—-yym-%-k 

f«8k -$-Sit*3S 1 *»6«WW4 <0 5 *>w-rtifr 1 IB 
ie«coxrj-^-v y-fe "y-mk. 

SIS fi#^>x 3 - £ df ^ y fe h x n -df -v v fe 9 it 

-S^^TB^WfcjSfcrcS fcny^naBMLfc b y 
-xy^-^^/fejatr* b y-xy^fi^fiS*Sk . 



^b v~-y?m^±m^®&±&Lizmi b u--y 
7'imz%mm^izm9:-tz, b y-xy^m^t&n^s 

y- - y rmwma: z titzmm^mimo^-t , 

friah u-xy^«#^#gb&«±jftL>t b y-~ y?" 
ff-Sf k colSTiaSfflRiaOt* fi=v ^ . «ffEffi£ffiRISiJWS 

sjttt, Mi ms&mmiz® 9 ax^asisfi^x 3 

fSk-T&x r?-df * y fe 5 SIB. 

im&9i w--y?mn>k$L^mt. 
is&&&mi § Mo&sm * *> k 

kf-^if*JI8IBiSt«xr7-^^ y-b5^g„ 
imum 10] h y-^y^fI-f-{±^^^ h 5 Affifi£ 

MSmizm i m^iSISff-§-<DX3-£drA- y^)Vth 

a. 

BStutSUOxn-^-v y-fe9i8«T^3n£ b y- 
xy^«^ktfOT»HI^Wc:ft. fJlaS^xn-^^y 

•fe 5 san= » Lia3cttco« v l feiam^ 

8frt>tmmi 1 « d -h<7>\i-ftifr 1 3aia^^x3-df 

-^y-b5fta„ 

xn-^^y-fe^aT^^itl. b\o--yyim£ 

mTm^ttfzmm b u-~yym^^m-hnmm 
co^t <of- ^ 5- i> k , fr ie^ ( J«x 3 - df -t y -fe 5 

3t«) ^±m^m^m h*ib 1 2 

IB»«x n - -v y -fe 5 ^a o 
^SiJ^xn-df-fy-t^gST'^S;^-!. b y-xyy 

« 0 -hcD^-ftLfy 1 JliBtt«X3-df a- y-b 5^a» 
[ if l 5 ] gjftgfe fc k fc«S*i#fcib^TIBK 

wtaat^ >y<;ktw Lit b y-x y^ft#& 

*S««*«aW4iet fclulB b y-xy^ff#^^S« 

^■tfift-r^by-xy^ft^ffju^k. x3-j« 

Sr^LT^fgfWfcHlOa^'. |ffiBby-~y^ffl-^ 
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wmmnz'tx^. mm&mmmi&*i>biz, m 

Si&^TUSxn-^y-fe^B^ PI— 3MfSS&4»tr 

1 6 ] sLS?ij^^*-ri>a^?tt^at . 

1£ f. \s-—y7\%^^^mf<£M Lfcflrf B M—xy 
ym^^m%^ tzmxts hu-zzy^mmn^ 

una h =.^«9*«#H3W*iK Lfc h x yy 

i t fc, WfBMfSf&fflifclll "5 a^SBSf^xa 
-^^y-fe^-f&df-ry-te^fgi:, gjcoxn— df-v 

y* 5 gsre±& $ tit, h v --yym^- 1 <n=mm& 

£t-so^*^^s^^es#Ki:**u;x3 
-=*r y^mm^m-mmnmzmmizmmsm.htz 

[0001] 

?mmz<mk-£-f. zza~-^z.covmmmji,zm-& 

"y^ma J: VX3 -df y -fc 5§5tBi: ilfti/X^-A £H 
[00 02] 

[«*<7)S«] 08(5, f£*«X3--=^y-te5§IB£ 

ipiwmsmTbK), miz&wx, ioii±lms 

(Least Mean Square) ft5t£L 1 0 
2tehy >Xrt-*jr)V7 -UV?^ 10 3 \mS3sX*h 

LMSSSS1 0 l{2^W«f?6£#LTfc9. ttffl 
+Ofg#<W£3H!Ht^£: LX, X3-df^y-fe5 2- 
\zm*fe £ & tztfXDTg £ fr v \ xa-/«(;J; 
Sxa-co^f^ y -fe/Mff #ls£r s'— - fiW -i )V9 

10 2cr>7-y-rffim.tLXmjl-thhcOX*fo&<, hyy 

xA'-t^^^ io2tt, mm? -yTi&mzmtx 

3Hf#*^Ltti:*rf.6i«0-e&£. Sm#il03i± 
X3-/«(:iSi3 -fi#£> lulBSMx r? 

[0003] ^tUft^fc^^TBJBJ-r^ . ;cox3-^ 



Txn-df r y -fe 9 * mkmizMftZ fctf*^® * 
LMS«£*l0l^1TV^v7 , fl«S:tB*-f*. 
T „ LMSig^ 1 0 1 **{U^J Lit* -yTtHRC i 0 . 

b^y-xA-- tf/i^ ^;wio 2cnW&fiMcth. % 

LX . SfSff^S inltfcfch5 y;V?— ^7 -f /V 
* 1 0 2T*flS3tlfc«HRX3— «Wh5y^A'- 9- 
10 2*^iMl 0 3A.|U^$tt, «»fl 
1 0 3 tfcUTxn-ytxc i^xrj-ff^^ltifaS 

mx a -m^mti* fix , mmimfr t» m bx r? -m 

mt^y^v^iih. 

[0004] 5rt5. CliXijWMct , #^¥4 - 3 2 9 0 
<5D»ff±«mffl^ML/tt«^. - 3 5 0 4 

[0005] 

7$mi±&±.<?>i:?tzmmztix\->tz<oT. im#tzr? 

ftM/-xy/A7-yJMv>tx3-Jf-py-fe7^ 
ffiffl^icfg^^Sr^fi-^-t LTxn- 

h-otz<, 

[0006] zcomm. ±m<n£i%m&*im't& 
tzMztcztLtz&cox'fo'ox, mmn^wmz&mk 

J: yx 3-df ^ y -t aft ^-r A £ CI 

[0007] 

xy?-fi-t££j£U HEM/- ^y/ififiSif 
x3-y>°x^^LTjM^M^Hl , 9a^i, 
frlB h ^-xyj/ft-t^s^§ifx^fnESiSft^X3 
-t. ffirlB^t^M^-xy^fl-tii^raT-ffiSfaM 

SMit 0 0 a^^:•SM^t^■^ox 3 - S: df * y W ■& ± 
[0 0 08] £03WBfc«4X3— df-^y-b9*S£l±, 

HLfthV-xy/lf^t, mflBM^--y^"ft 
[0009] £<7>?6BHte#£x3-^+y-t5;frSf±, 
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hi.of,zLfz^X'hi>. 

[0 0 10] Z<r>%mt,z{%&x.a-3r^>-k7j}m&. 

Sr^r-v y-te/yf& J: a t Lfc *>05"C*>& . 
[0011] £<03B^fc#*X3-df*>-fc5#Stf±, 
R-ilff ggf tffil? fi-^'J^x 3-^ -V y^r 5T« 

[0012] ^ofPJitcffi&xn-^y^^&tt, 

f-?S2SU HuE^xrj-^^^-fe^Kfe^TffiifS 
[0 0 13] itfDfMBKffiSxn-^r-w-fe^^riSti. 

[0 0 14] i«05MH{c;fll4x3-^f^^-fe5iaitt, 

^s&wfi&BL itzmz h h—->7 , m^£%mm j % 
izn&tz h u--y^mmfm^b . i^-axj 

m^^tvfzmsE^mm^zca~b, mmy^--y7 
m^±i&^m*£.i&Liz h v- —v j /m^b<rmx^sK 
mmmm^K immm®mmm&mzi>tiz^ mm 
mmm§Mz ® n a^'SMft ^ox n - & ^ y-t/H- 

h*^ b h X a iz Ltz l> cnx'h & . 

[0 0 15] ^^KfiS^xa-aft^-fe^itti 
SJ»!f4j«#lBbWft*Sli*aJ»!f* *> t b W-x 

yym^^m-^m^wm^ vovmmzmm Ltzh 

[00 16] £«Q%Bj§{=ffi£X3-=af^>-fe5^«2, 
[0 0 17] £«»Et=fl5£X3-**y*5ili»;ju 

[0 0 18] Zco^m^zm^x.a-^-^y^ymMit, 

m-mms^zmmziitzmcviza-^ ^ y-t ymwx- 



£j£$fli> bU~-yym j $bcr> : f&®W<Ofzl)b. %m. 
?iJ«#a^MiBSiJ(7)x3-df y^7%mizMLm$i 

^(os^m^h^z Ltz^E^m^m^h x a t= t 

[0019] ^^a^fcffiSxn-dr^y-fe^Wi, 
ls!-3ifSS&4'CftW(clEa^tL5tSiJ<5 r )xa-^^ y-fe 5 

$ tz. § -x y ^fi-st- t <r>=Fm®m<v?z 

tb. tulBS'J^xn-df-ry-fe^^BhtfOSTSS^tiJt 
fu |g by - - y ^-ft^- i $L&-t h g LS^iJ lz~o vvt co^ - 

^^^tt, mmcox.a-*^y^7mmzttLmi 

jSSrfflv^l, i.olz Ltzi><F>Xfoh <, 
[0020] ^mmz^tx-a-^^y^^mi. 

n-m\mMzmmzwm. $ tuz wmmi^ a-** 
y^mm.x'^.m.^tih i-y-x ynmt cvf&mm 
^tznb^»^m^mm-th^miii^t. m=f» 

[002 1 ] i^aafc«^afi^x^Ali:, a^'J^ 

em tTt b v- -y ymmtSMtz, v v~-y?mn 
^.m-WLb, tzhu~~yym^&f&^m^mLtzm 
iihv~=.y^m^^:mmm.zm.m- 1 v v-~yy 
m^nnu^t . inwu Lximsmtz® o a 
fria h ^-x>^(g^*jfi*sfutmffiS8&s# 

M^-xy^ft^-k^-CfflSffiWMffSrffVv MfEffl 

m%^<n^n-^^y^vth^\y^)V^%.b, m 
— aftK* fcKB^ tut S'jcox n-^-ry-fe^SKi:^ 

T»®wcotz^m&&nm^£f&^tfzm^xmm'gL 
w\\*m^hWBLm*E®.^'®.b z^vrz^-** y 
^mu*, m-mmm^zmmmttzhcox-hh . 
[0022] znmuzwt&m.mi/x^ii. mimz 

^^u^MzmmLfz bh—^ynmi^-ti b 

§ h - yymm^mm&b , xa-n-x^^Lts 

7tfuies!gft#cox iuiaM^-->- 
#©*^bS: Ltzhu-- yym^- b cofsx-mmsmmm. 

iwHD s s ^^fs^i-g-c7)x n - §r y-t iv-f h df- y 
*)V&kh . SiJ^xa-df ^y-fe^ar^SttS h 
y- - y ^ff^- fc ^^lUil^to^^WilSr^a} 
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?«SK#8 fc * * L fcx 3 - * * y - t ? sat £ H-jUI 
[00 23] 

^xwm-h. 

mmmmi. am. -r^sftcom^i^xrj-df^ 
5 nmtfmm £ to. x 3 ^ y-fe ? mmcomm z 

«PCM^Vi;^Wi^T-*l>Sf£«-^S i n£f£3RM 

»s) „ 3«jp«cii2«aiS&jsMa^i.7tft«ffi 

4«D/A3;yA-;$\ 5lZXt°-#Th&> 6 
EPiiXt- J] 5*>£>v-f ^n7t>6^X3- y^x 
[0 0 24] 7l±~?-l 7n7*y6frt>&?j~&ti£im^ 

^co#3g^, 9{£Mjrg§ (^y-fe/i^g) . 10l± 

[00 25] 11 (rtJKSfgfl^-S i n«IfjtXT7 
» 1 2«PN. M. Go 1 d^J&fc'eOft 

«kb#si i^aj*ta»j"j*js*ai 2#m*f *a 

S), 15<i3RJCSSl3WfflAfctt3BIS8<7){fJ*i:^ia 
[00 26] 21 fA#5»381 , 8, »£f§2. ffiftH 

3,10. «®fg9, m^it^y-^ym^m i , & 

RBJifcJft^R 1 2 , Stfffi 13, VXrt-*tfr? A 

[00 27] KfclWWc-3V*TKi!IW-6 . 

S i ntiff3ESlt=*J^T*«Rtf5SS 

ztn. mm&T-itxT- >y -rmtn^fs. i itii meet 
u ^ttit^a^bxxvT^xcofa&^miii so 



»/ X & m t *\ i fctt 1 / 2 (JDSKS^^aURM 

1 5 1 mrtEiD«H 2 <oflfi*« A*JSHpv.aj*-T 4 . 
[0028] 3n|fiS2 ffi£**&#»S*ifc«&fg 

i nhfaiastmiii 33&»<»ai*3*ifciteflj»iaj 
At*M*MaL. ine^ttSR$tu&sisfit#s i n 

fcTKHESL»Mffi**S«LTffilI8»3-^aj*-r6. 

t ^ £«sre 1= & v Mtasre $ & . ran 3 -m , 

r o ^-flt^^vsem x e-^ 5 $ fts 
sasfiNis iuiejD*n2-c-aigfi-^s i nca«s*ifc 

[0029] <rcDfc*. 13- ^N°XEPt ttlTtBXb" 

x 3 - ( iifS*T*tiif MIE^Sx 3 $ 
Srt) Sr«m«#^^LTA/D3yyN"-^7^ai^ 
A/D3yys-^7T1±ffilE-7-f 707^6^ 

[0030] ffiS*BW«»#ai 5Ttt. #3SH8^A> 
ai±f HufESMWcOBulEWSxzj-^^fv »4fr 

^Wl'XJK^) ^b^yT.A'-t/l'?^^ 1 4^ttJ7W 
S„ ^LT, IJlE#5»^8«ffi^i^^-i : #X3-fc 
*t < J; d l£Lfc«#* b 5 >-x^n-^7 
l 4 ^'ffl7it-|» J: -5 iz . lulE h 7 yx^-V/Vy A )V9 

i 4^wtt^as-r^«^$ij»t-i»„ 

[003 1 ] «JKS9Tii, J±*fl8^laiEW»X3- 
5r-^tftfJSj*^fnEh7VX7\*--9-;1^7^;P^ 1 4c7)ffi 

ffiE«wnLgi*^. a*n 9 *^ t±mem 

X3-^^>--fe^Siifc|f|IEj3lB«^^^tffi^ 
£B»»l 0^m*§tvS„ ffi^Hi OTll IfrfEW^x 
3-^dr-^- y-fe;l-§ti^frlE3*fS««^Sr*tfff-f-Srffi 

[0 032] 02, H3!i, ai^tJtx3-=af-vy 
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OfcfcfcfcSPN. M. Gol d%ffl%i;<7M3ffl*&. 
tttfri Uf-y7STl) . Mz, WMV%Xh 
h^mm^Si n^ttfflL (Xf»rST2) . 

uf77ST4) o &te, mssefcutrr * 

r&fi-^ s> u - r irflw^SMW- s (^f77ST 
5) . i coftmwmz titz^mm^s intmrnhu- 
-y-rimtzmmmL (x^yrsre) . s&t 

iWiSrfif^ (XT77ST7) . D/A3W^-?4 

^mA-fs (xt7/st) .' 
[00 33] ^ic. a/d 3 yrt— fi-tfiWrti?* 

WMt^M^Thfr (Xf -/7ST9) „ KDSr/W? 

ST10). §^>CSiS«0«#xr?-Sr-&AT^|.B3 
K*f S#3R L-Jt-r 4 t . MIBX^r 77ST4 

(Xf77STl 1 ) s ^cOSaiife* (X3-;«cD 

4 KHa«i3-t:a¥L<'3:4J:a«H3#* 
b^xA--^:^;^ l 4#m^&J:3tefW#PL 

&S£L (^f77ST12) , mz. IEXT77ST 
1 2TfJiEfl8Rte.fc OWtt^&Ig Ltz h y yx^-^jV 
7^;^i4^f77ST6 <0fi»!!yU8** A* t 
fti^O. flufBh^yxA— tj-;k7>r;P^14«ffi7JSr 
^«h5VXA'-t^7-<;^l 4«ffi7J2r. flu 

fex-f 77sti o tail LfcteiM* fefuttsries 

imti (xf77STi3) . -t-ur. tuiawipxzi 
^ y $ t&ms&ssmo* z -stsimz mm 
wmt uf77STi4) „ mm* tLx 

(Xf77STl 5) . 

[00343 $£-?t. i comm<nmm i teifur . 

I, x a -dr ^ y * 9*Si3 i tA'x 5§8S#' 

[0035] mmww2 . mzz<^w<?mfc<r>wm 
2t,z-?\,rzwmi-&. zcomm(Dmm2cox.-=i~^^y 

■c(±. «ria^»«mi i oh i tiLtia-^t y-t 
yMmm-mm^x-t >o.T*)ti> teBRguas 

2#PN3W^ (MtfWL Go 1 d^lj^-t-tf) c7)« 

SL8rc& s » Max 3 - * * y -fe 5 sara^fflST 
**HBif Sfcft, Wfa#x3-^>--te5§g«<7)fti: 



[0036] H4«. c\cr>mm<r> : mm2cr)^a~^^y 

x v^am A<7)«)s$-^-riKBjHTft & . Htefc 

Wt. 3 lii— JjcoM<OWMMWco~?j 7v-7*y. 3 
2«iv^^n7*^3 l*>Jofeft£ft£jIf§-fI#£A/ 
D^tl,A/D3yA'-^, 3 3{iffi*<7){|J^afg« 
iWD/AnyA-y, 3 4 a flu iefefrcoffJcoafSilS 
OSKWS: ffiTJ-f ■§> ^ f-* 5.35 kimWm^ 
\n<r>WW l mS.(r>~?4 7U7*>-^ 36«ifltria^W?n7 
*>-3 5*>^ai73§ft^:aSfi#^A/D^r5A/ 

d a yj<- ?Tfo%>. 37 nm5.~^o r m<r>mmm.<r> 
D/Anv^-^, 3 8iiflfria-*oii^afgsaeos 

[ o o 3 7 ] 4 1 imm-jj<vMcowmmm<ozz.a-* 

^y-tymW. 4 2}iflfllBX3-Jr-v>'-fe5^B4 lco 

as^tt*#s-r-*5„ 4 3ttAweffi*«fl8tf)ai£§!B 

# ^y^WS.. 4 4ttflulBx3-df^y-fe7 

^S4 3 <oajR5«j*«#sr» i). ep Aja* t-a 3 

SA^v^ ?n7*y 3 l^winwu, EPB|±x 

[0 0 3 8] flulBX3-df-vyH2 5^S4 1 , 4 3iil 

H, Z^Ltz^zi-^^y^LymW.2 1 ffl&X'h 

*) . aam&jBm&4 2 1 mm&j&mi 4 an 1 1= 

^X3-df^>"fe9^S2 lc7)SLlt?ij*fiS:^Sl 2tc 
fflS-f SUSm«¥S4 2 fcSlia?'B«*&4 4 

oijt^^Jis fltiiaxn-df-ry-fe^^arBi^fflST 

[0039] lot, ^£0iat<?)^®2fcJ:tLif , 13 
y-fe ^^afSOfflST-*^ HBS1-5 £ i: . 
<tfflttOWvvx3-^^y-fe^«fgSr|^T'# Sxa- 
y-fe5Mi5 iVxn-^ ^ y-fe^gtfc , flufBx 
^-^f^^-fe^^S^fflv^aW^x^A^f^S^ 

[0040] hmco^»3 . mmmmmm2xn. x 

3-df^y-fe9iia(SIcoffl2=F*SrlS3»r5^. flute 
T*-d7^\ ^o»M<?)^3T"{±. x3-Jf-vy-fe7 

sai*ssH8rt<ojei > 9 y^mx-mm-? ? 

#a^'PN^» Go 1 d^JSr^-tf) Wjg 

[0041 ] @5{i. i (TMtWWM. 3 cox 3— y 
-b973&* J 5SM§tl5x3-df-vy-b9gaS:fflU/ta 

I, 53, 5 512X3— ^y-tymWXh*). Elite 
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^m$Ltm--nn$Lx°foz> . 5 2«x3-^>'fe7 

Sg5 1<VF*|1I«#® (TjWteB*«. Wflf 

•fit m t mm^ r? * y -t 9 narc* * . 

[00423 06 fi % H5 a4H3H9BB#&raftft! fc* 

f^^fp±-ri. (^f7rsT2i ) . mz^ zevamm 

ST2 2) . -f-LT, mrie?X#U^ffiSfflMMCh«« 
±{gM ax(Ch)i fflSfflMiC h COT^ttA v e 
(Ch) fcOJt. Max (Ch) /Ave (Ch) 

utiWprri, (Xf77ST2 3, . 
£ COS&HI. Max ( C h ) /A v e ( C h ) **C h o u 

t J; D SLR?ttJ£#S l 2 oaRSfcoifejfc 

£Jft**3SS L(Xf77ST24, SLSc#'J^Jg* 
») , ^T77ST2 2M^ XT-.yTST2 2iilT 

[0 0433 —73. Xf'y/ST2 3CiJUTMax 
(Ch) /Ave (Ch) iiChouti^Wim 

(^T77ST2 5) . -TWttffiT-SJKfflSffiM 

5<nmwmm%mm>^^mwmm.c h * 

JRf#-T4 (Xf77ST2 6) . -e-LT, lalSKftL^ 
ffl5ffl^*C h £ i, fe: h 9 ^A'-t/l-7 4)V?\A 

(omm (ynvtim.) s*$rrs (xf77ST2 
7) . jjtfc, »ffliM*>pjW5a»fcweL (7f77s 

T2 8) . ?;l^*&Wlfi'^-yTST2 6A. 

MO. ^T77ST2 6*>Uf77ST2 8«fM 

l^m*). xf77ST2 iJiTF<oi&#£i£ , ?3&3\ 
[00443 j3Lhso«k a tc, z\cr>mmmm3 izxti 

i"fc5iaifc:i3v^r i3mfe:iil»r&i fin 
ttcoft v -cc a — # -v y-fe ^Tf ffife i ia'x n — df -r > -fe 5 
SSfc. tirlBX3-^^>-fe9gB$-Mv^a«^^.-r 

[00453 mmn^mA . m&m<vfm2\*. X3 

X3-df ^ i-Hr 7g«^SU^tt^¥S«±^II^^ 



5aa*^BHrt«j«a h ? y?mx~mm-f x 

)£#K*>'PN*W£ (MJRW, Go 1 d5R5>J^tr> <0 

fc^^tftisr&aju ^izmtx^wtommzfT-o 
i><ox'$>it:. ztit> m&eo&m 2 a x vmt&v&M 3 

^X3-^f-^>--b7^S^L. ZcomM<DMM4<7)^ 

[00463 H7U\ dcOHSfecO®H4<5DX3-df-ry 
-fe 5 7f S^'Slffl $ x 3 -df ^ >--b SrMv 

7a, 57b, 57c li-WS^ ;fc3c8l»T 
S>0a«SSS:-ro l ?#Jl-i»ttfOTS>-l» <> 5 8aii3£#t«5 
7art«T*EBie#» (¥*«*&#&. a»5«BS3E# 
S ) * 5 8b fcBSSMi 57b ft<D^»®W£®. ( 

ttj¥». suRjaissE^a ). 58c texwm 5 7 c no 
^»mm^m. (^*^m#s, sj^bs^k) -c* 

«. 5 9att3ea«5 7a|*I<7)X3-df^>-fe5^S. 
5 9b{i^tS5 7b|*icoa:3— df-^y-fe^B, 5 9 
c«X»«5 7cf*]COX3-^-v>-fe7^aT*D. H 
H'7p-rx3-^ J f>'fe9^B2 1 t|sl-<7)«Sr*L 

tv^s. 6 1 asanas 7 a«ofw«a. 6 2as««5 
7 b comwm. 6 3 u^sits 57c commmxh t . 
[00473 zcommcoBB4 -ctt, #^M»<^w«a5 

61, 62, 6 3^itfgLR#J£J«#&«^£^ 
Ko^T^-r-^W^SrffVK lalB^ftMa? 6 1 , 6 
2, 6 3^timw^««^[35S¥S5 8a, 5 
8b, 58cHj»U H5ia#SJ^57a, 5 7b, 
5 7c(7)X3-Jf^y-b5iI5 9a, 59b, 59c 

i 2 ^^fig^Ji^nufcisseco 
[00483 jjLh»i a fc. zcommmmA izxti 

II #xa-dfty-b5gl5 9a, 59b, 5 9cf0 

ajaM4dt#a 1 2 t-ffiM-r h±WL%m$Az^>\ ^xe>7 : 

-^t, #3c»«5 7 a, 5 7b, 5 7crat'SVHC3t 
JSUHk fflEife^^ JR^^v > fcttxtt^) ft v 

I57a, 57b, 5 7 cC0X3-^>--tr5ggB5 9 
a, 5 9b, SScBBoaffiS^SeUWfcllHW-*^ 

t* J T#. fiJUiwft v %X3 -df >--t 973-Sfc J: t/x 
3-jf^yt5iih, ifriBx3-df^>-t^a^M 

[00493 
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mmtkf£Lfz bl/--y?Wb «HT-fflS 

mmMM^^\ mmsMmmmamzitbtz, mz 
mmmmizm m^z^mm^^-^^^y-^^ 

-j \°x cwmtm:$mizm®& x < meex-* . £ h 

[00 50] itftffiWfcJtitfjr, a*ai*3fcSi*-*S[Jft 

* i> t iz^mmmzit^xmrnnzm^ax-^ &vm^v 
izrnm tfz h \/-->?mmt>km-h b u-zzyym 

mm b v-~yymmtm&mmzn^L-rz. b w-xy 

&uf, fine b ^--y^ft^as^^xJttfriBSfSfi 

tz bh—-y^{mtcomTmsMmmmn^\ mi 

$ &fc£}ge£«#>-2. Cl b , ^Ja.~)Vb 

mmcoayj^ MB£»e# 
[0051] i^>»Bfc j:*itf, n-*fis&*i;:iB*£ 
ftfcSf'JtfDxa-Jf y-fe 5iSarc£j£3 ft& 

■fe 5itS£ . [al-SftSS^icSScffix. 4 «fc a Lfc 

<t)t\ m-mmm^zmw.^titzzzzi-^^y^mm. 

[00 52] i<05MBfc«t^ff, S'jcoxa-df-ry-fe? 

^gt«^ixi» hi/--y^if£ «^wg»)fc«) 



mmzm-mm&wzMmzmmmMLfzw&$:Mt?> 
«t 0 iztizcr>x\ ^rscommm^xtm^zx mm 
izmm*. f>ti^mm^x%-ox i>x.a~^^y^ym 
wmx-mi-tm%.^mm±x'i± , fusewiswxa 

mil c\cowMcommcommicDx.zi-^^y^y 

[H2] ZcomScomMc?)&mi<Ozca-3r^y-b7 

mwicommt: v ? bv *Tiz£*)$mLtzb%<?>7v- 

[03] Z(^Wcomfccr>Bmicr>zca-*rvy-t7 
«o«i t?t V 7 b V x7l: i 0 mLViz b S 

[134] ,IC7)5|BJ!c7)»6^«2^X3-df^>-fe7 

*&3b^fiffl £ ft & x n -3. y-fe v ^ftt v > 

[H5] z<r>^mcommcomm3<r>^a-^^y^y 
XT-j>.crym^fktmmmxhh . 

[H7] z<v%m&mm<7)&m4cox.a-^^y*:=> 

[H8] «*cOX3-=3f-vy-fe9^gSr^-rffi{B&ffi)j!<. 

[«^^)l^] 

(M'--^i%)S¥S) , 12, 42, 44 !§L 

t^ij£j&¥S. 13 ^S(>p--y/if»f 
KK 14 h?y7.A*-t;i,7^^ (^tyw 

s) . 15 m-sMMMM-^® {**?y*fls¥m , 2 

1, 41, 43, 51, 53, 55 xr2-3^y-fe7 
52, 54, 56, 58 =F&®m^& i^&ffi 

m#a, sl»'M#s) , ^fy7ST2 3 (t*^ 
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